Mapping of eukaryotic DNA topoisomerase I catalyzed cleavage without concomitant religation in the vicinity of DNA structural anomalies.
Sensitive sites for covalent trapping of eukaryotic topoisomerase I at DNA structural anomalies were mapped by a new method using purified enzyme and defined DNA substrates. To insure that the obtained topoisomerase I trapping patterns were not influenced by DNA sequence variations, a single DNA imperfection was placed centrally within a homonucleotide track. Mapping of topoisomerase I-mediated irreversible cleavage sites on homopolymeric DNA substrates containing mismatches showed trapping of the enzyme in several positions in close vicinity of the DNA imperfection, with a strong preference for the 5' junction between the duplex DNA and the base-pairing anomaly. On homopolymeric DNA substrates containing a nick, sites of topoisomerase I-mediated cleavage on the intact strand were located just opposite to the nick and from one to ten nucleotides 5' to the nick. Sites of enzyme-mediated cleavage next to a nick and an immobile single-stranded branch were located 5' to the strand interruption in distances of two to six nucleotides and two to ten nucleotides, respectively. Taken together these findings suggest that covalent trapping of topoisomerase I proceeds at positions adjacent to mismatches, nicks and single-stranded branches, where the cleavage reaction is allowed and the ensuing ligation reaction prevented. In principle, the developed interference method might be of general utility to define topoisomerase-DNA interactions relative to different types of structural anomalies.